Express Mail Label No. EV643736933DS 

1 M5 Sfse'd OTTO 16SEP 2005 

POLYNUCLEOTIDE ASSOCIATED WITH A COLON 

CANCER COMPRISING SINGLE NUCLEOTIDE 
POLYMORPHISM, MICROARRAY AND DIAGNOSTIC 
KIT COMPRISING THE SAME AND METHOD FOR 
DIAGNOSING A COLON CANCER USING THE 

POLYNUCLEOTIDE} 

[1] -§-5E<2] Wtt^I-S-E^, <=>11- 5L«"*Hr "WELsL 

[2] S.€- ^#^1 Tfl^-^r ^ofl^ *>^<i] A-^o)} i£o]*fl-i. ^7)7fl i>}±r 

^^^^l- 3^1} (Gusella, Ann. Rev. Biochem. 55, 831-854(1986)). ^ 

^■^ofl s]*}^, z)-f§ (polymorphism)ol ^S^t}. 
[3] °1 Si tl" ^ °fl RFLP (restriction fragment length polymorphism: *ll fl 

^ °1 ^r^l), STR (short tandem repeats), VNTR (variable number tandem repeat), 
SNP(single nucleotide polymorphism : ^rll "S^l t)-*§) ^o] ^e^7^ & tf. o]^ 

H-^fe ^1 5U71M- ^^s] ^efl^- ^ o|cf (ofl# 
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[4] ^^71 7§°- ^ i,000bp a>rf a) ^^Hr ^ 

A o v 7l ^ ^7) nj-^^-i^fe #e]^#efliEl^fe sm«Hr 
£.3. Tj^-fe 5L2*#3.^ «-*0 *m°fl *l~g-€ ^ 

^*8*}3L $X^. &°^7) 4*83 ^7lA^ ^ 7lB^^^^^l- 

tflolENH^sHM ^r^M- ^e*H S^M °l-§-^-^r 5a-£^- ^ 9X^. 

[5] ^^ol^c^^l c^^r °j7_>o] Tfl^ SL^ cDNA ^H] 

3^<4H5a^-. <>ll: ^ H-^l cfl^feZl7l^ol t^^l ^51 
[6] cfl o.^ ufefi- i^tb ^ M) n <H] *1 nfl ^§>7fl 

a>^1-s. 4«i^^.?]^ L ^^:^'g-^7^olcfl Q<go_g. jl . ^ e 

10^ Afo] A^j-^-i g0% ^ £ ^7>^fe ^^Hl ^Cf. 
[7] ^-^^^^.Tjol^fil Ul^ol ^.ot^ 3Jo] 

[8] 90% °}^°] 40^] ol-^oflA^ ^JSj-jL gjfecll, LM <2|- tHl-<H Cfl^-o}- 

7>^^, ^ ^ cfl^j- ^ (^o] ^ x \+^<y-, ^l-^-a-, -H-« 0 ><a-* 

£9):^ ^-t- ^->Stbcf (high-risk group)2. <£s^ &tj-. 30-40tfl^ ^ 

[9] Cfl S7l ofl ^"Ti^- 7J -f 100%°1] 7>;7}-g- S^l fi-ft- *1 n>, <a a}-^ o.^ 

cfl^ *^*l-7i ^«fl^i ^i'i^^oi ^^A> (t fl^i vfl ^-<y«- 

A]-g-€r>j7 9X^.^.^,0) ^-gr^^ (false-positive), ^ $1*^ 
(false-negative) «l^r^l ^7l nfl^-<Hl ^Jifl- ^71^1^ A>-g-S>7l °fl ^ 

«7fl tfl^Sl ^Sj-^-g- ^3flA^ cfl^^^A]-, rflMA}^, « 0 VA>A1 

cfl^-oj-o^ ^1 Ji^Sl ^ofl ^li£^. A]~g-5J ^ ^?n^A># ^ 

tfl^-<9-* 3:71 ofl ^7i*>7m ^1^^- ^ ^ #3 f^S^7} (marker)^ 

gife ^<L£. <gi$^ SX^c. cfl^M ^el7l 4^ ^-^^^ (high-risk 
group)^ $7V# #sW}7m^7l ^l^>7l ^t!:^^ «y-^7i 
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[10] #efl g^*^*^**^! ^l^^cll 

^l^«fl 'i^Sl^^olcj-.ziBm-.^efi] <*je] 7W 71 

-fr^*> ^ ^ol^-^-oj-vflol 2:71 ^^1 

^-g-^^^^1 ^^5.^,71^51 51^^)0] ^^fi] S-^ofl fil^*>ia 

^^^5.^-El ^.ol#7^]aL^»g2l al^ojl^^oife 

27l*l#°l 7>^«l-7fl Si £4. 71^0,] Aj-g-5]jl ^rfl^oj.^ ^ ^oflfe. 
*1BPW g W$ fli=h ^ # f^^t^ H <HH 3# 

^r^l °1 -§-*>fe- cfl ^-^-fil ^ 4- £] ^1 (sensitivity)^ ^-°1 £ (specificity) 
^ 7>^1^ ^-Hf ^#5=7} ^ 7J -f S.olS.71- 

^« ^-f 7} t^^o]t\.. U±^, A] iLff-7}- 7>^ ol ^71 

^^y\ «*Hr ^s^-g- n &*}*} **Hr ?§3-7} tfl^ 

7l^^ 3M1 

[11] s.^^ ^ 5Ufe ^£7] cf^* 3L«-*Hr 

#slTr#ell-2-Els.# ^^Hr 
[12] £-^3 SE ^^3^^-71 tfl^-^^r^Slfe^-^^71 cUtSMfe 

l-elTr#5fl.2-Bl = # i^fe ^o] 3 ^5l|ol tfl^-oj- ^icj^. 7 ]E f 

[13] ^ yJ-^s] HL tf-E £ cfl^jz)- 5Ufe #elTf#ell^.El = # 

71 #^ ^ITO 

[14] 1 ifl*l l2Sl#el^#^l^.El=S.^€ 5-^.^bI 

-H-efltb 10711 01^ W31^e]:el# a^fe #elTf-#ell^.El^s.Ai, 
101 «i ^^1 s] cf^^ ^ (n)^7l#ith*>fe #2l^t#5ll^El^J£^ZLSl 
^3 l-el ttI- ell 5.El = i- ^fl* W. 

[15] ^-71 #el^f#efl^ElH.^ Zjoli- Ai<£«lJr ! ifl^M2Sl cf^^ ^ (10m 

^ ^1 : "n-^-S. SA]*l-^cf. o}*} ^^)# i^-*}^- I07fl c>l^ 



Hl-^^TJI^. iQxJftx] 100TT#BfliLE]^, Uf^J^Tfiir 10 ifl*] 50 

^•71 Al<g«iJ: i vfl^) i22] SrW^SmiL £~ #e]^f #e)l^£Lfe 

^ ^ *1 1 6 I 3-. #7l cf ^ ^ <g (polymorphic sequence)^- ^ #3l-2J^ *1 <I 
^ofl ^<*7] cf^-i- i^vflfe cf^^ -^-^ (polymorphic site)l- If^fe 
*1<I-§: ^Cr. cf^^ ^ (polymorphic site)^ tMUd ^^^^^71 t^o] 
^^M-fe -¥-^1- ^t!-cf. ^Tr#3]^B]E.^ DNA Sfe RNA7> ^ ^ 

^T^^l SU^H ^-7] Ai<gal^ i xfl*] 12^ 101*1 ^ 
^ (n)fe cfl^-y-jzj. <g^ol o}^ ^i}. o) fe cfl^-o}- ^-^}^ 



ASSAYJD 


SNP 


6!^ 








a. 




cas_A2 


con_A2 


Delta 


cas_ 
A1A1 


cas_ 
A1A2 


cas_ 
A2A2 


con_ 
A1A1 


con_ 
A1A2 


con_ 
A2A2 


CCK048 


[A/C] 


1 


0.945 


0.973 


0.028 


0 


25 


204 


0 


16 


277 


CCK061 


[A/G] 


2 


0.646 


0.714 


0.068 


31 


101 


98 


22 


120 


145 


CCK117 


[A/C] 


3 


0.636 


0.555 


0.081 


24 


107 


82 


51 


157 


83 


CCK162 


[G/C] 


4 


0.647 


0.714 


0.067 


31 


99 


98 


21 


120 


142 


CCY_041 


[T/G] 


5 


0.61 


0.507 


0.103 


32 


109 


81 


67 


140 


71 


CCY_056 


[A/T] 


6 


0.39 


0.299 


0.091 


106 


60 


57 


144 


120 


27 


CCY.065 


[T/G] 


7 


0.409 


0.328 


0.081 


84 


105 


42 


132 


126 


32 


CCY_067 


[A/C] 


8 


0.377 


0.286 


0.091 


97 


85 


42 


147 


123 


22 


CCY_071 


[G/T] 


9 


0.754 


0.821 


0.067 


34 


45 


151 


13 


77 


197 


CCY.093 


[G/T] 


10 


0.413 


0.478 


0.065 


74 


121 


34 


81 


140 


68 


CCY_202 


[G/A] 


11 


0.355 


0.285 


0.07 


103 


106 


33 


148 


123 


22 


CCY_205 


[A/G] 


12 


0.631 


0.704 


0.073 


33 . 


108 


95 


21 


123 


135 



1 (711 #) 



5 



PJB: 3\0\M& (df=2) 


odds ratio: 


HWE 


calLrate 


ChLvalue 


ChLexact 
_pValue 


*?|g 


OR 


CI 


cas_HW 


cas_HW 


cas_call 
_rate 


con_call 
_rate 


5.287 3.20E-02 
6.041 4.88E-02 
7.299 2.60E-02 
6.155 4.61E-02 
10.754 4.62E-03 
27.984 8.38E-07 
7.34 2.55E-02 
14.733 6.32E-04 
17.789 1.37E-04 
6.166 4.58E-02 
6.729 3.46E-02 
7.056 2.94E-02 


Al A 
Al A 
A2 C 
Al G 
A2 G 
A2 T 
A2 G 
A2 C 
Al G 
A1 G 
A2 A 
A1 A 


2.06 
1.37 
1.41 
1.36 
1.52 
1.49 
1.43 
1.52 
1.49 
1.30 
1.39 
1.39 


(1.085. 3.9) 
(1.055. 1.785) 
(1.085. 1.812) 
(1.044, 1.774) 
(1.182, 1.961) 
(1.156, 1.946) 
(1.103, 1.832) 
(1.164, 1.965) 
(1.102. 2.012) 
(1.016, 1.666) 
(1.068, 1.792) 
(1.071, 1.805) 


.174, HWE 
.569. HWE 
1 .584. HWE 
.657. HWE 
. 1 95, HWE 

44.441, HWD 
.945, HWE 
9.12, HWD 

56.139. HWD 
1.747, HWE 
.535. HWE 
.083, HWE 


.067, HWE 
.127, HWE 

2.407. HWE 
.419, HWE 
.029. HWE 
.075, HWE 
.071. HWE 
.185, HWE 

2.444. HWE 
.287, HWE 
.185, HWE 
.863, HWE 


0.99 
1 

0.92 
0.99 
0.87 
0.87 

0.9 
0.88 

0.9 
0.89 
0.95 
0.92 


1 

0.98 
0.99 
0.97 
0.94 
0.98 
0.98 
0.99 
0.97 
0.98 
0.99 
0.94 
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3q26.1 


A>0| 




A}0} 


&m sis 


CCK061 


rs7151139 


14 


21933597 


14q11.2 


C14orf120 


S^Jfl 14 
orf 120 






CCK117 


rs724454 


4 


91421840 


4q22.1 


AJ0| 




ArOI 


&® gig 
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rs 1402026 
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5q22.3 


ArOI 
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&m &m 


CCY_056 


rsl 4852 17 


3 


3917830 


3p26.2 


ArOI 




A|0| 


&m gig 


CCY_065 


rsl 996489 


3 


1 67399578 


3q26.1 


M0\ 




ArOI 


&m gig 


CCY_067 


rs2236261 


14 


21934642 


14q11.2 


C14orf120 


14 
orf 120 


coding-synon, 
reference 




CCY_071 


rs 1340655 


10 


61325850 


10q21.2 


ANK3 


ankyrin 3, 
Ranvier bcE. 
(ankyrin G) 




&m gig 


CCY_093 


rsl 334856 


13 


82206386 


13q31.1 


^EXr 




ArOI 


92i gig 


CCY_202 


rs6573195 


14 


21934148 


14q1 1.2 


C14orf120 


S^iXfl 14 
orf 120 




&m gig 


CCY_205 


rs2295706 


14 


21935494 


14q11.2 


C14orf120 


S^l^l 14 
orf 120 




&m gig 



[23] & 1 ^ 2ofl $H A-] , Z}- ^ o] <q v] ^ H>fe t\-^3\. £t\.. 

[24] • Assay.IDxr ^^^^4: M-Bj-vfl % o] cf. 

[25] • SNPfe ^^7) #%S\±r <*7}% M-Bj-^fl ^ 

A 1^1- A2fe a]^^ (SequenomH-2] $^g^ MassEXTEND (homogeneous 
MassEXTEND : <=>1 ^> hMEH]-^l£. tb^-) 7l ^ <H] o] ^ ^ <g^-^ ^. 
^oflAi ^sjo) ^ cfl^oi^}#Al ^ ^o] ^- cfl^o]^l-A2S. <3£]3 



[27] • cfl %) Sl*r (allele frequency) ?HH cas_A2, con_A2 ^ Deltafe- 

^^5" (case sample)°lHS] A2 tfl ^ (normal sample) ^1^5] 

A2 cfl^ «lJE ^ ^>7] cas_A2Sf con_A2S] *r°13 3l M"H]-xflfe 

^o]cf. c$ 7 ]*\ caS _A2^ ^-^H (A2A2-fr ; 5l7. r ^S] «1£ X 2 + A1A2 
■^-^ ^ o] «]i)/(^ x2)o] JL, con_A2fe ^ ^°fl >H (A2A2 
-fr^^r^ 3 ^1^x2 + A1A2 -fr^T^ £] ^1 2E)/(^^ ^# ^ x2)°l cf. 

[28] • -fr^ S] SIS. (genotype frequency)^ A ^ M-E]-ifl^ 

^AS, cas_AlAl, cas_AlA2 ^ cas_A2A2 ^ con_AlAl, con_AlA2 ^ 
con_A2A2^r AA A1A1, A1A2 ^ A2A2 -fr 3 -§■ ^"tt 

[29] • ?M *1] ^ (df=2)£r ^V-H-i (degree of freedom)7 r 291 ?M ^] § M-E}-\fi 

^ Chi-value-cr 7M *fl ^ ^ # 0.3. p - V alue 7l ^1 5) M cf. 

chi-exact-p-valuefe p-value of Fisher's exact test of chi-square test-§r M-E]-iflfe- 
XSLsL, -H-^^ ^S] #0} 5 14 ^ #o] ^ ^aV 7>o] 

^2j-7> ^ 91SLILS., Fisher's exact testl- **fl J±i} 

^ ^ (p-value)^- 3 ^ *Hr 3] A>-g-El ^^o] t].. .gj-tg ofl a] ^ p-value < 
0.05^1 ^-f -fi-^HM Q^^,$-2]is}^JL 

[30] • 3 ^ tfl ^ (risk allele)^ 7l ^ rfl ^ <3*]~i- A25. *M ^ *g <*] S] 

A25] «j£7l- ^^oflA-] <a] A2^ Sit }Lt\. cas_A2 > con_A2)°fl^r 

A2#^^ cfl^^l7l-S.*]-ji,zia]:cflS] ^-f *Hfe Al-§- ^ tj) % «\*\3- 

[31] • 3.2^ til -ir (odds ratio)^ ^ #S ^ ^ ^ tfl ^ Si*}* 7^ ^l-ofl rfl tb 

Mantel-Haenszel odds ratio ^r-^r^^h Clfe «]-§•£] 95% ^ S| 

M-E]-iflfe ^0.5., (SVtb -tlSl^Ti, ^-tb ^15] W)# M-Ej-Ha^. ^S]^-^ 1# 
SWfe ^-f -H-S]*l-c]-aL ^ &t±. 

[32] • HWE ^-Bfl^- *>°>c]-Sftlti]zi ^ (Hardy-Weinberg Equilibrium)^ ^^Wr 

M-Efvflfe ^ con_HWE ^ cas_HWEfe ^ ^°fl*| 

*>o>c] .S!].o] «] zi ^ q-Efifl if- ^ o) cf. ^o] ^ (df= i) ^ ^ ofl a] 

chi-value = 6.63 (p-value =0.01, df=l)-§: 7l f 15., 6.63 €■ ^§ -f 
^>o]-c].s>].oitJ]zL ti]3g^ HWD (Hardy-Weinberg Disequilibrium)^-^., 6.63 
^1"^- ^ -T-°flfe *>o]-c]-fi]-6iH]zi 3g ^ HWE (Hardy-Weinberg Equilibrium)^-^. 
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[33] • # «1* (call_rate)£: € «B € « °H 3 *fl *1 3. tft $ o] 

^ ^3 O-S. a} ^ ^ a] £.<>] ^-g- q-Ejoflfe cas_call_rate U con_call_ratefe 

^^^^^ 3^^°11 ^-§-€#^15.(300^)^^^^ 

[34] • rs "dSLfe NCBI dbSNP^l J: (identification number)* S] n] ^-cf. 

[35] 11^2r 2005\i 2€ 1 <Q. NCBI build 1 19* 7] S. SNP *>7l <4 

^*7l^^^o]c].. 

[36] S 1 5? 2<H1 v+Bj-^d wf^l- A^igjr i ifl*] 125] cf^Aj P^fe 

tfl^AH^-S^ 7]t$Z\S*&%*\ *W*lx*ltf **J 95% 
AlSlS^H Chi-exact-p-value &°1 0.0000008-0.049^] ^SA] S.-f- tfl^^jz}- 
-H-^*>7fl H]^- (odds ratio)S] ^^7]- 1.30-2.06.2. 5. a] tfl^i}- 

[37] w^,^-^^ #e]^ti-^^E]^fe i«<y-4 -3-^*1- 

<&E] €^ DNA Sfe S^#S^ Af-g-Jg ^ ^cf. 
[38] €-^*a«-,^^ ^tS^-H€'a±l : ^ 12S^-E] -B-eflt: 10 

7fl °}^S] W2fliLH]S.# i^-^ir #2]^iMl-2.E]S. £fe 3. ^^S]- 

[39] Aj-7] cfl s.o]^ (allde-specific) #e]Tr#efl-2-E]= ^ z]- cfl ^^Hl 

s.o]^ 0.3.^^.^ ^,A]^^Ji i ifl*] 125] z]- tJ-^Aj 

qz^^&H, «fl* 1M °)*}S>\ ^JE ^ 25 °C 
6 1^ ^-i*H] X\ ti-f- ^sj^cf. ^11- 1-^, 5xSSPE (750 mM NaCl, 50 mM Na 
Phosphate, 5 mM EDTA, pH 7.4) ^ 25~30°C£] 2:?i«>l cfl H ^ -^-°1 3 £S« 
^-Aj^-ofl *|^^ 5£cK 

[40] £-^<* sa°H#7l cfl^^^^-o]^ l-^^sfl^^fe-He]-^^^^ 
9X^.^7}*\ " = 2M«1 (primer)"^ 2] b] s| ^o] ^^^zi (itt^,4 
7fl 5] t)-g. ^tfEfliAlc E2l £iI )lo| B ^ DNA,RNAt2H^ Sfe- 
ii^ ^M) $ *£*HH ^^-^A] DNA 

A]^ ASA] ^-g-^ ^ ^^7>^- #E]^f#S]liB]=# ^^4. AJ-71 

HBHu]5] 3^^1feA>-g-fi-*H 0*^ ^3 4* Sfl-S>h -1-^-15^^30 

Tf#efl-5.E] = o]c]-. He]-^H ^-a>^ ^l^lS^4°^tP«t 
^r^^l-Tfl <a €-S-fe gi^-M-, ^AJ^.§ 5g jes ^^1 
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#Ji3oW 0 > ^©M^r nyi^©] A^<goiJ: i 1221 cf^^ 

^ n)*i|-;8€*rfe3M «>^^cf.^-7l H^ol^^cf^^ J^* 

i«-*Kr 3L*i DNA°fl M^Jl, ^71 v\7\ #-§^-§: il©^ 

^>#©1 ^"SU, ^lr^ tfl^M ^7>^«^3*SHW-.£- 
^ S] n ej-o] ofl ^ h] ifl (Ugase chain reaction : LCR)<H] ^ 

[41] «-^<fl a°H,#7l tflfj^^oiaj l-e)^rf#BfliE]H.feHS.W.«a 

Sl^r. ^ *IH "SSfi (probe)"?b ^ & 2. 3.*. -I- 5] p] s}^ ^ ©. S, 

#J±^ 7 r EH a] ©J ^.o]^ 6. S ^ &i=. l-Blui^rl-sfliLE] = # 

[42] ©1 e] tb ^ Nielsen Science 254, 1497-1500 (1991)©!] 7) € ^ E] ^ 

^ ^ ©.S.-¥-E] ^ DNA #^<H1 ^ Sj-sfM-, t}^ ^ ^ o.s.«-e] 

^Sr^ofl ojo]Ai ^^MSiL^.tH^^ ^^-q-^^r^^r«r£^ 
^-g-*] °J A n ©> tb<=r. ©1 el tb ^ 5] ESlfe ^#-¥-3 (^r, 15 711 3 

Tf#2ll-$-El = S € £SWo)^ 7 ^ ^^17>, 16 7flS] ^f#B)l^.El = S. € 

£S«^8^9«! 3*l)7r #71 ^-^Sf ^l*Hr 

*}#2\ Sj-Cf. o] ^ 711 tfl ^ ^ ^ Efl ^"©11 £^ *H # 

-fr^^ Sl^.^- 1 ^^ ^"71 HSafecfl^lt ^# «>7l ^tb^^ 
^1 4* ^"71 ti c T-*H]^ A]*} ^ ^ ^xv^ 

SH ^71 tb 3 #HHa -1:©1 i^Sl t DNA ^ # ©1 -§-tb ^ °ll *1 DNA ^ ^ 
71 ^1 Die] ^EflJL^S} ^JE ojc^ 

[43] ^-^^^r^tb,^-^:^^ l-elTf^Bfl-S-El^^zisl 

#5l^f#e11^.Elc# i^-sl-fe cfl^J-oj- ^lc4-g- ^>©1HS.©]B11©]# i^-tb^r. ^7l 
n l-©l ^^.©1 31 ©1 DNA ^fe RNA #el ^ff#efl iEl = # i^-^fe ^ ^cf. 
^•71 p>©lHS.©l^]©m ^-^^1 l-el^f#5lliEl = # i^-^l-fe ^J^: 
2\ ^b^-fe *^"^1 °J ofo] 3S. o] el] o] S o] ^-cH ^1 
[44] ^'t^iEtb,^ 1 *^ #el^#BlliEl-l- i^-§>fe cfl^-oj- ^inf-g- 

7lSl-^^tbl4.^7l 7lmoim^-^Sl l-Bl^f#el]-S-El^^°]-o>ulBl.,^^- 
°11 ^-9-tb ^1^, 1:^ dNTP, z]- ^^jLi ^ ^^1 -§-gr 2^ 



[45] 3^, 3)3313.-?. 3 *Q - v A ls.» ^ ^1; ^ 

[46] *i <!»!:§: 1 vfl^] i2£] l-e|^-#^]^El= zl ^ v *±3 #e]^f#5)]^E]s. 

m*t$r ^* *o # 7 i 

^#efl^.El- A^o] ^-71 Sl*2i i+E^ H><2)- #o], 
[47] >S-7l « 0 v»S 33*11 3.^HH ^# <2tt ^Vo] DNA S-e] » 0 V^ <H) 

s]*Vo) ^tg^ ^ sjcf. oj]# aaj ^av# pcr# -^^H ^#*>ul 

^*fl*H $1^. 3 3 7>^1 <331 «V-f- (LCR) (Wu ^ Wallace, Genomics 

4, 560 (1989), Landegren ^, Science 241, 1077 (1988)), #*}^^ (transcription 
amplification) (Kwoh ^, Proc. Natl. Acad. Sci. USA 86, 1173 (1989)) ^ A?\ 
A 1 1 ^Ml (Guatelli Proc. Natl. Acad. Sci. USA 87, 1874 (1990)) ^ ^ ^ofl 
e^l ^ ^M- (NASBA)ol AV-g-^ ^ Sic]-. n}-*} ^ ^ 7>*1 S) ^ * 

100afl2l ^7]-^ RNA ^ <>1# 7>=1- DNA* ^^tb^-. 
[48] . ^ ^ 3 « 0 >^ eq <y ^ q| - Aj- 7 ] ^ ^ » °) o) - #efl ^^ x\ 

^8*Hr ^l^^-^S] A^^ivfl^l 12S^^ -B-efltlrlO 
7fl TT#el|-$-Bl^# i^>fe #5l^f#BfliLE]S.SAi, 101 

^711-i^-^ cfl^^l^afe-^lS.-g- #e)^f#Bfl^El^a^ us) 

[49] n> ol^^o) 51) o) ^ £SI 1-2) t^i^ =. # 7l # #6)) Jl^SHH 

JE^; o] e) ^Bfl 7l^# A r -8-*M -8-<>l«r>fl *r Si 4. 3^th 

Si^7l 1-^, A)^.!- <^)# s.^ C y3 ^ 

Cy5Sf ^ 3#7>^«1- ^1^1- ^A]^ ^ ojfe JL^l 

3L*1 ^o)3S.<>l3llol ^1 ^ 5\--5}JL ^-7) S^l #^S.-^E) 

31-1- ^tfA^ ^^5^ ^^rl- 3#^- ^ XI cf. 

[50] ^5i^f#5)i^.E)^ofl o)^ tfl^^ ^ -h-^7.>^i^- 

^-^^ ^ tfl^W -§-£^ Af-g-^l ^ &C)-. 
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[51] a^,^-^-^^ #e]^#3l jSLE}s.!- i^-sHr W- 0 l3S.o] ^ ^eofl 

[52] £-^3 Cfl^-oj-j!]. ^-^s]^ |S]TTt^liE)Ef -gr^SRr u o V ^°fl S]^, 

[53] ol^l- ^-g- ^a] <m# -f-s>o} ^Ml^Tl] Zie]i4, o]-i- 

[54] ^A] ofl 

[55] ^ A] o^]i 

[56] ^ ^Aloflo)]^^ ^o] ^ ifl^o}- ^>^. ^s]^ ^o] (300 

(300 ^afljOSifL^ DNAl" ^-5] Jl, -^-^ ^ cf'H ^ 7l t}*§ 5] ^ Uj£f 

dbSNP: http://www.ncbi.nlm.nih.gov/SNP/) SequenomA r .2] realsnp.com 
(http:://www.realsnp.conV)S.-r-E] 4iW^-2.H, ^rH^l cf^ ^^5] 

^ 1* °1 -S-tb HEj-o] oj -g-*>o} a]jl ^S] <* 71 A] <i4- £-a} §>^cf. 
[57] l.DNA A]^.^) ^H] 

[58] «Af ^ ^^><y ^^*b DNAS ^t^tf. 

DNA ^a] <2] (Molecular cloning : A Laboratory Manual, p 392, 

Sambrook, Fritsch and Maniatis, 2nd edition, Cold Spring Harbor Press, 1989)- B r 
-tf <£1 -§- ?1 S (Gentra system)^ ^ ^ A] ofl tr|-B]- o] =.o] ^ cf. DNA ^ 

^i7> UV ^3*1 (260/280nm)7 r 3^ 1.6 ©l^fe 
*\-%-*}%^. 

[59] 2. 3L*| DNA^] ^-3- 

[60] ^ is}*.*} ^ t\-^o] s_^^ ^^\- DNA ^ <y DNA# 

PCR-g- cl-g-^}^ f#5}^cf. pgr °-3. ^1*J*>^^, Zl 

cf^-^- ^5*^. ^7-], ^aj Tfl-fe- DNA* 2.5 ng/mlS. §«1 *f ^cf. 
c]-S-^.S t]~g-5] PGR «>-§-°j}-a- ^«1^>^^. 

[61] #(HPLC -g") 2.24/i£ 

[62] lOx w] ^1 (15 mM MgC12, 25 mM MgC12 ^-fi-) 0.5/z« 

[63] dNTP e] >i(GIBCO)(25 mM/4) 0.04/^ 

[64] Taq pol(HotStar)(5U/^«) 0.02/i« 

[65] &$]/$-$\ H&|-o| ^ ni^ (i^M/z]-) 0.02^ 

[66] DNA 1.00^ 
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[67] # «>-§- -*M 5.00U& 

[68] ^ 7] a] , ^ ^ (forward) ^ ^3 (reverse) 5. 5}o] u] ^ ^] o] ^ o] nfl o] e] 

£S}oHt S 3<Hl ^2]^c]-. 
[69] <i ^-g-^r, 95 °C<H] *\ 15-g- -fM 95 °C=>11 *\ 30i£, 56 °C<H1 >H 

303:, 72 °C^^ l£~§- 45 uV^arfJl, 72 °C<H] A] 3^- -Pr*l ^ ^, 4 °C«H] 
iL^S^. ^ ^4, 200 7fl tt M.S.E]i= o]^o] ^o]^- 7 >^1 DNA <2^-ir 

[70] 3. &3 DNA ^S] cf<a oj 7 ) tft§ o] ^-A} 

[71] S3 DNA ^2) «g 7l 4^ fi] -g-A| ^ a] ^ v§ (Sequenom)A>S] ^ 

MassEXTEND (homogeneous MassEXTEND : o] hMEeJ-JLi f^cf) 7l*!-§- 
°l-§-o->5gc]-. 

[72] Aj-7] MassEXTEND 7l »j 2] -^H] fe- cf-g-2]- ^-c]-. S3 DNA 

3-^71 ^ «>5.^^15] ^7lofl ^V^o) HBM*] (^-g- H5]-<>H 
(extension primer)2]- ^.5. t^.)* ^l^tbcf. &r-%-°-£-, -#7] Ha^HS s.^ 
DNA ^ofl ^Ajsj.A]7]57, DNA ^ #-§--§• ^^-^1 cf. o] nfl, «>-g-^ #°fl tflAj- 
^^^71 t}^ cfl^o]^].^^! xf\%<£x}<*7] (^ll- l-^.Acfl^^lT.]-)^] 
AjiL^ <?] <* 71 7} ^ 7>^ ^ aV-g-o] <g ^ £ 43. a] of (ofll- s.^ ddTTP)^- 
i^^cf.zi^uil-.X^ DNA ^ofl ^ll cfl^^l7.]-(olll--i-^ ) Acfl^ , ?]7»7> 

€^fl*Hr ^-fofl^ ^li tfl^«?l7>Hl ^-iL^^l ^71 (^11- -i-^, T) sl-14^01 

^7}Q a>^o] ^o]^cf. «V^,a^ DNA^ofl 7fl2 cfl^^lA>(olll- 1-^,G 

tfl^?l7.»7l-^7ll^-fe7|-foflfe,Aj-7l ^2tfl^O]7Hl ^S.^ 91 <$7} (^1" 

C)7> ^ 71-^ 7>*J- e^fMll cfl^*l7}-oj 7l (^1 S M. A)? r *l 
^711 ^l}. o]^7fl «3o]^l Aj-71 ^el-ol^^E] <S^-€ ^#5] ^olt-^ 
^«>^ DNA 0 !] ^7fl*Kr tfl^ 01740} 

[73] ^ *] , >8-7l PCR A>#^fEl ^] dNTP# ^1] 7] d l # ^ 

1.53/^, HME W] Si 0.17/iC, SAP (shrimp alkaline phosphatase) 0.30 [dM: 1.5 ml 
■W-ti-Ofl ^JL ^f^H SAP Jl^i -S-^^t ^Wl^V^cf. Aj-71 5,000 rpm ofl A] 

lOS-^-SAjy-s^r^Cr . ^1 ^, PCR ^>#^r ^ S AP-g-^ ^-^} "4 3-, 
^^^r cf-g- 37 °Coll A^ 20^-, 85 "Cofl a] 5^- -^^> -Pr^l & ^, 4 

[74] cf-S-^-S, Aj-71 DNA a>#^- ^"^^ «Jr-°r# 

[75] KM-ic:^ ^) 1.728^ 

[76] hME (2.25 mM d/ddNTPs# S.^"*>fe 10xW] s] ) 0.200/^ 
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[77] d] (z]- 100 nM) 0.054/^ 

[78] Thermosequenase(32U//i£) 0.018^6 

[79] 2.00/^ 

[80] #7] «V-g-^* ^ 3s ^S^SI^. #7] «H-<*M €■ 

^ Hife #31 o] H # ^ <g-g-$r 94°Col]^ 2-g- ^<L> ^ c]~g-, 94 
°C°11^ 5i£, 52 °C°\]*] 5^, 72 °C<>lH 52:1- 403] «]r^- ^ c]~g-, 4 °cd\) 

0} ^7]} ^^^1 ^fJ^ «V-§- #-§--§- efl^l (SpectroCLEAN)-!- 

[81] 3. 3. M DNA ^°fl Af-§.^ * ^ ^-§-<Hl Af-g-^ 

[82] 





DNA S^-g- = a|-0|Dj 
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[83] «2<H*1 oV-g- U ^ ^ w e V^ ^ MALDI-TOF (Matrix Assisted 

Laser Desorption and Ionization-Time of Flight)-!- ^-g-Sr 0 } *}^Aj -r-^^] /ijg-g- 
£-^}5S<=f. ^"71 MALDI-TOF ^f- ^ i\JL7.\ ^ &£o] ^]o)t,] h}o^ > 
°1£-5^1 nflM^(3-Hydorxypicohnicacid)Sl- ^ u]*^>c^ ^>Eflofl *] 

^SflMlfe ^SH S]*H ^#7lofl te] 

i^>7fl ^<H^1^^^S] ^o]S»|. o]p] ^ &<£<*7) 

[84] #71 £]- ^ MALDI-TOF1- £2) DNA-S] cf^ Aj 2] A] <g-g- 

^tVl^ai ^2°fl uj-^vfl^cf. o]nfl ; Z]- C fl^ol^z]-7ll^ofl ^o] A] 
^ W (homozygote) J£tt o] ^ ^ ^-*]- (heterozygote)S] ^ Efl 3. €^fl ^ 
ojcf. t£v££) -ft-^^-B]- ?>}t] n. (Hardy-Weinberg) ^*H] 
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Tf#el]^Ej^i- i^fe *3ttMA3s.s*1, 101 «l*fl ^7l# 
[2] ^]1^ #s1tt€-b1]-$.e]s. zifil ^Tf#ell5-El=sf 

[3] *fll*J- Sfe ^l2*J-ofl 5a°H, ^ol7]- 10 ifl^l 100 Tf#Bfl-2.B|=<y 

[4] ^li^i sa^tHe^M £^£^««y i-si^f#^^.E]c. 

[5] *fll^ #e}^f#ejlj2E^ sfe us] ^^f#5)]i&|^i- 

[6] ^ll^-sl s.^ 31^ zls] #12.3 #El^f #511^ = # 

[7] s^^El ^^•AlSl-^^^l;^ 

^1*1 J: 1 ifl*l 12^ l-e|^t#B)|^H.afezi^i^ #e)^t#ellM^ 
s>u|- ^tg^ (101 y£^ )S q Ai<i-§- 

[8] *fl7%<Hl 5&<H ^ , ^-71 cftg ^ «- <a ^ - ^3]^ x] <g°- ^ 

1 ifl*l 125] cf^Aj ^3 Tf#Bfl^^7]- ^Z}-^ 
cfl ^o]7]-«?l A,A,C,G,G,T,G,C,G,G,A ^ AS. *1^-<H^1^ ^^.S.^ 



15 

Zr^-Br^&S. 1 vfl^l 123. ^£ -H-el)^- 10 711 °}^$) 



